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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 5, 6 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mori etal. (U.S. Pat. 6,136,214) in view of Tanaka etal. (U.S. Pat. 6,590,179). 

Regarding claims 5, 6, Mori et al. teach a method of generating radicals. 
(Column 3 lines 3-14) Mori et al. teach feeding F 2 gas or a mixed gas of F 2 gas and an 
inert gas into a chamber of which the inside is provided with a carbon material. 
(Column 3 lines 3-14; Column 8 lines 54-63) Mori et al. teach supplying a carbon atom 
from the carbon material by applying a target bias voltage to the carbon material. 
(Column 3 lines 3-14) Mori et al. generate high density radicals. (Column 7 lines 23- 
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27) The bias voltage is not more than 600 V applied to the carbon material to 
selectively form CF 3 radical and thereby high purity CF 3 radical is generated. (Column 6 
lines 66-7; Column 7 lines 1-7) Mori et al. teach the carbon atom is generated by 
magnetron sputtering of the carbon material. (Column 6 lines 18-19; Column 5 lines 31- 
33) Mori et al. teach a method for etching a silicon oxide film comprising etching a 
silicon oxide film using high purity Cl 3 radical generated by the method for generating 
radicals. (Column 3 lines 3-14) Mori et al. teach controlling voltage. Exemplified is 
controlling the voltage up to -150 V but one of ordinary skill could go beyond since Mori 
et al. recognize that this controls the relative densities of the radicals in the plasma. 
This optimizes for best results. (See Fig. 3; Column 6 lines 66-67; Column 7 lines 1-7) 

Regarding claim 9, Mori et al. teach etching a film consisting essentially of a 
silicon oxide film and a resist using radicals containing CF3 and CF2 radicals generated 
by the method for generating radicals. The ratio of the density if the CF3 radical to the 
density of CF2 radical can be controlled to be not more than 10. (Column 13 lines 52- 
56; Fig. 3) 

The differences between Mori et al. and the present claims is that controlling the 
ratio of radicals by controlling the target bias voltage applied to the carbon material 
while measuring the infrared absorption spectrum of radicals generated inside the 
chamber is not discussed (Claim 5). 

Regarding controlling the ratio of radicals by controlling the target bias voltage 
applied to the carbon material while measuring the infrared absorption spectrum of 
radicals generated inside the chamber (Claim 5), Mori et al. already teach utilizing an 
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optical emission spectrometer and feedback circuit to control the voltage to control the 
density of radicals produced. (Column 6 lines 41 -68; Column 7 lines 1-7) Tanaka etal. 
teach measuring the infrared absorption spectrum in the chamber for control. (See 
Tanaka et al. Column 5 lines 26-39) 

The motivation for utilizing the features of Tanaka et al. is that it allows for 
providing means for monitoring a plasma apparatus. (See Tanaka et al. Column 2 line 
44) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Mori et al. by utilizing the features of 
Tanaka et al. because it allows for providing means for monitoring the plasma. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mori et al. 
in view of Tanaka et al. as applied to claims 5, 6 and 9 above, and further in view of 
Ohmi (U.S. Pat. 5,272,417) or Celestino et al. (U.S. Pat. 4,579,618) or Gorin (U.S. Pat. 
4,464,223). 

Mori et al. is discussed above and all is as applies above. (See Mori et al. 
discussed above) 

The differences between Mori et al. and the present claims is that utilizing a dual 
frequency applied to the target electrode using a high frequency power source and a 
low frequency power source is not discussed (Claim 7). 

.Regarding claim 7, Ohmi teach applying multiple frequencies to an electrode to 
control the energy of the ions. (Column 1 2 lines 36-68; Column 1 3 lines 1 -2) 
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The motivation for utilizing the features of Ohmi is that it allows to control the 
energy of the ions. (Column 12 line 38) 

Regarding claim 7, Celestino et al. teach applying two frequencies to an 
electrode using a high frequency power source and a low frequency power source. 
(See Abstract; Column 3 lines 21-52) 

The motivation for utilizing the features of Celestino et al. is that it allows for 
increasing the control of the plasma ion energy. (Column 4 lines 63-68) 

Regarding claim 7, Gorin teach applying two frequencies to an electrode using a 
high frequency power source and a low frequency power source. (Column 2 lines 58- 
68; Column 3 lines 1-63; Column 4 lines 3-14) 

The motivation for utilizing the features of Gorin is that it allows for controlling ion 
energy. (Column 1 lines 39-40) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Mori et al. by utilizing the features of 
Ohmi or Celestino et al. or Gorin because it allows for controlling ion energy. 

Claims 10 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mori et al. (U.S. Pat. 6,136,214) in view of Ohmi (U.S. Pat. 5,272,417) or Celestino 
et al. (U.S. Pat. 4,579,618) or Gorin (U.S. Pat. 4,464,223) and Tanaka et al. (U.S. Pat. 
6,590,179). 

Mori et al. is discussed above and all is as applies above. (See Mori et al. 
discussed above) 
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The differences between Mori et al. and the present claims are that utilizing a 
dual frequency applied to the target electrode using a high frequency power source and 
a low frequency power source is not discussed (Claims 10, 11) and the chamber being 
connected with an infrared absorption spectrometer so that IR laser irradiated from the 
infrared absorption spectrometer passes through between the application electrode and 
counter electrode is not discussed (Claims 10, 11). 

.Regarding utilizing a dual frequency applied to the target electrode using a high 
frequency power source and a low frequency power source (Claims 1 0, 1 1 ), Ohmi teach 
applying multiple frequencies to an electrode to control the energy of the ions. (Column 
12 lines 36-68; Column 13 lines 1-2) 

The motivation for utilizing the features of Ohmi is that it allows to control the 
energy of the ions. (Column 12 line 38) 

Regarding utilizing a dual frequency applied to the target electrode using a high 
frequency power source and a low frequency power source (Claims 10, 11), Celestino 
et al. teach applying two frequencies to an electrode using a high frequency power 
source and a low frequency power source. (See Abstract; Column 3 lines 21-52) 

The motivation for utilizing the features of Celestino et al. is that it allows for 
increasing the control of the plasma ion energy. (Column 4 lines 63-68) 

Regarding utilizing a dual frequency applied to the target electrode using a high 
frequency power source and a low frequency power source (Claims 10,11), Gorin teach 
applying two frequencies to an electrode using a high frequency power source and a 
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low frequency power source. (Column 2 lines 58-68; Column 3 lines 1-63; Column 4 
lines 3-14) 

The motivation for utilizing the features of Gorin is that it allows for controlling ion 
energy. (Column 1 lines 39-40) 

Regarding the chamber being connected with an infrared absorption 
spectrometer so that IR laser irradiated from the infrared absorption spectrometer 
passes through between the application electrode and counter electrode (Claims 
10,1 1), Tanaka et al. teach measuring the infrared absorption spectrum in the chamber 
for control. An IR laser can be utilized. In Fig. 1 it would pass between the two 
electrodes. (See Tanaka et al. Column 5 lines 26-39; Fig. 1) 

The motivation for utilizing the features of Tanaka et al. is that it allows for 
providing means for monitoring a plasma apparatus. (See Tanaka et al. Column 2 line 
44) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Mori et al. by utilizing the features of 
Ohmi or Celestino et al. or Gorin and to have utilized the features of Tanaka et al. 
because it allows for controlling ion energy and for monitoring the plasma. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Mori et 
al. (U.S. Pat. 6,136,214). 

Mori et al. is discussed above and all is as applies above. (See Mori et al. 
discussed above) Mori et al. teach controlling voltage. Exemplified is controlling the 
voltage up to -150 V but one of ordinary skill could go beyond since Mori et al. 
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recognize that this controls the relative densities of the radicals in the plasma. This 
optimizes for best results. (See Fig. 3; Column 6 lines 66-67; Column 7 lines 1-7) 
The difference between Mori et al. and the present claims is that the F2 gas 
concentration in the mixed gas being from 0.1 to 4.0% by volume is not discussed. 
(Claim 12) 

Regarding claim 12, in some examples Mori et al. teach the total gas flow to be 
20-300 seem, 50-500 seem, or 100-500 seem. SF6 is used as a fluorine gas at a flow 
rate of 1-10 seem. SF6 falls within Applicant's range of volume percent. Mori et al. also 
recognize F2 can be used in place of SF6. Therefore F2 would also fall within 
Applicant's range of volume percent. (Column 8 lines 1-8; Column 8 lines 54-68; 
Column 13 lines 38-40; Column 15 lines 8-23) 

The motivation for utilizing the features of Mori et al. is that it allows for 
generating an exact amount of reactive species required for etching. (Column 2 lines 
66-67) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized the features of Mori et al. because it allows 
for generating an exact amount of reactive species required for etching. 

Allowable Subject Matter 

Claims 1, 2, 3 and 8 are allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: 
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Claims 1,2,3 and 8 are allowable over the prior art of record because the prior 
art of record does not teach generating radicals, wherein the bias voltage of 480 to 600 
V is applied to the carbon material to selectively form CF 3 radical and thereby CF 3 
radical is generated. 

The closest prior art of record to Mori et al. (U.S. Pat. 6,136,214) while teaching 
generating radicals by applying a bias voltage to carbon material to form CF 3 radicals 
and producing a ratio of different radicals in the chamber fails to teach generating 
radicals, wherein the bias voltage of 480 to 600 V is applied to the carbon material to 
selectively form CF 3 radicals. In fact it appears that Mori et al. teach away from the 
present invention because at higher voltages the amount of CF 3 radicals decrease and 
thus Mori et al. do not controlling the voltage to selectively form the CF 3 radicals. 
Response to Arguments 

Applicant's arguments filed February 19, 2010 have been fully considered but 
they are not persuasive. 

The 35 U.S.C. 112, Second Paragraph Rejections: 

The 35 U.S.C. 112, Second Paragraph Rejections have been withdrawn based 
on Applicant's Amendment. 

The 35 U.S.C. 102 Rejection: 

The 35 U.S.C. 102 Rejection has been withdrawn based on Applicant's 
Amendment and Arguments. 
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The 35 U.S.C. 103 Rejection of Claims 3 and 4: 

The 35 U.S.C. 103 Rejection of Claims 3 and 4 has been withdrawn based on 
Applicant's Amendment and Arguments. 

The 35 U.S.C. 103 Rejection of Claims 5, 6 and 9: 

In response to the argument that there is no disclosure or suggestion in the cited 
documents about the specific radical generating method of the present invention, 
namely the radical generating method by which the ratio of CF3 radicals, CF2 radicals 
and CF radicals is arbitrarily regulated by controlling the target bias voltage of not less 
than 700 V applied to the carbon material while measuring the infrared absorption 
spectrum of radicals generated inside the chamber, it is argued that Mori et al. teach 
controlling voltage. Exemplified is controlling the voltage up to -150 V but one of 
ordinary skill could go beyond since Mori et al. recognize that this controls the relative 
densities of the radicals in the plasma. This optimizes for best results and would allow 
for controlling the ratio of the radicals. (See Mori et al. Fig. 3; Column 6 lines 66-67; 
Column 7 lines 1-7) Tanaka et al. teach measuring the infrared absorption spectrum in 
the chamber for control. (See Tanaka et al. Column 5 lines 26-39) 

The 35 U.S.C. 103 Rejection of Claim 7: 

In response to the argument that Ohmi, Celestino et al., and Gorin do not make 
up for the deficiencies of Mori and Tanaka and thus claim 7 which depends from claim 5 
is not obvious over the cited art, it is argued that Mori and Tanaka teach the 
requirements for claim 5 and thus Claim 7 is not allowable for the same reasons. 
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The 35 U.S.C. 103 Rejection of Claims 10 and 11: 

In response to the argument that the cited documents have no disclosure or 
suggestion about the specific radical generating apparatus or the specific etching 
apparatus and the obtainable excellent effects of the claimed invention, the skilled 
person would have no motivation to achieve the apparatuses of the present invention, it 
is argued that Mori et al. teach the specific radical generating apparatus and etching 
apparatus as discussed above to achieve the radical control and etching effects as 
required by claims 10 and 11. (See Mori et al. discussed above) 

In response to the argument that Tanaka do not teach a specific teaching with 
respect to the electrodes or how the laser would pass between the two electrodes, it is 
argued that Tanaka teach passing a laser between two electrodes in order to measure 
the infrared absorption spectrum for process control. (See Tanaka et al. discussed 
above) 

The 35 U.S.C. 103 Rejection of Claims 12: 

In response to the argument that the prior art does not teach utilizing a target 
bias voltage of not less than 480 V, it is argued that Mori et al. teach controlling voltage. 
Exemplified is controlling the voltage up to -150 V but one of ordinary skill could go 
beyond since Mori et al. recognize that this controls the relative densities of the radicals 
in the plasma. This optimizes for best results and would allow for controlling the ratio of 
the radicals. (See Mori et al. Fig. 3; Column 6 lines 66-67; Column 7 lines 1-7) 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M-Th with every Friday off.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Rodney G. McDonald/ 
Primary Examiner, Art Unit 1795 

Rodney G. McDonald 
Primary Examiner 
Art Unit 1795 

RM 

June 2, 2010 



